Introduction
It can be argued that the feto-placental unit is an allograft because it possesses paternally inherited antigens. Exposure of mice to transplantation antigens of allogeneic tissue is normally followed by regional lymph node changes (Davies, Carter, Leuchars, Wallis & Koller, 1969;  Rowley, Gowans, Atkins, Ford & Smith, 1972) . Increases in size and weight (Maroni & DeSousa, 1973; Beer, Scott & Billingham, 1975) , lymphocyte accumulation and cellular proliferation (Ansell, McDougall, Speedy & Inchley, 1978) have been found in the lymph nodes draining the uterus during allogeneic pregnancy, although Hetherington & Humber (1977) could find no difference in weight changes during allogeneic or syngeneic pregnancies. Expression of allogeneic antigens on the feto-placental unit is well established (Simmons & Russell, 1966; Searle, Sellens, Elson, Jenkinson & Billington, 1976; Carter, 1976 Carter, ,1978 and this would be consistent with the view that there is a response to fetal antigens in the para-aortic lymph nodes.
The behaviour of different kinds of lymphocytes during pregnancy has not yet been defined with any precision. There is conflicting evidence of and cell changes in human blood: decreased numbers of lymphocytes and increased numbers of lymphocytes have been reported by Strelkauskas, Wilson & Dray, (1975) , and Cornfield, Jencks, Binder & Rath (1979) , while others found no such changes (Baines, Pross & Millar, 1977a; Hirahara et al., 1980) . All these studies failed to take into consideration the possible sequestration of circulating lymphocytes in the lymph nodes draining the uterus. Inbred strains of mice can be used to measure lymphocyte populations in the nodes draining the uterus and to determine whether the allogenicity of the fetus is responsible for any of the observed changes. Functional changes in cells have been observed in the draining nodes. A defect in proliferative responses (Gottesman & Stutman, 1981) and impairment of the development of cytotoxic cells have been observed (Clark, McDermott & Szewczuk, 1980 (Newton, 1935) .
Multiple pregnancy. For experiments on fourth pregnancies, the first 3 litters were removed within 7 days of birth and the females re-mated.
Embryo transfers. Superovulation of 14-g females was induced by 5 i.u. PMSG (Folligon; Intervet, Cambridge, U.K.) followed 48 h later by 5 i.u. hCG (Chorulon; Intervet), i.e. 12 h before the mid-point of the subsequent period of darkness (Gates, 1971) . The females were mated during this dark period and checked for plugs the following morning. Embryos were flushed from the uterus at 3-5 days of pregnancy with phosphate-buffered saline (PBS). Viable embryos were transferred in PBS plus 10% fetal calf serum (FCS; Gibco Europe, Glasgow, U.K.) to the uteri of 2-5-3-5-day pseudopregnant anaesthetized recipients (Dickmann, 1971 ).
Cell preparation. Para-aortic and brachial nodes were removed from pregnant animals at 8, 15, 17 and 19 days of pregnancy and at 2 and 6 days post partum. The lymph nodes were disrupted by pressing them through a stainless-steel wire mesh into Hanks Balanced Salt Solution (HBSS) supplemented with 0-1% (w/v) bovine serum albumin (BSA; Sigma, Poole, U.K.) and 0-2% (w/v) sodium azide. The cells were washed twice with cold HBSS. All centrifugations were at 4°C and 300 g for 5 min. Red blood cells were eliminated by addition of 1 ml 0-83% (w/v) ammonium chloride, buffered with Tris at pH 7-2, for 10 min at room temperature. This treatment was stopped with 10 ml ice-cold HBSS followed by centrifugation. The cells were resuspended and 0-375 x 106 cells were centrifuged in a 50 6 mm tube and the pellet used in fluorescence staining assays.
Indirect fluorescence assay for lymphocytes. The cells were incubated with 15 pi rabbit antimouse F(ab)2 (Nordic Immunological Laboratories, Maidenhead, U.K.) for 30 min on ice. Normal rabbit serum was used as a control. After 2 washes with cold HBSS the surface immunoglobulin was visualized by incubation for 30 min on ice in the dark with rhodamine-labelled goat anti-rabbit IgG (Nordic). After 2 further washes the cells were mounted on a microscope slide in 5 pi glycerolglycine mountant. Number 1 coverslips were used and sealed with clear nail varnish. The cells were examined using a Zeiss Jena Laboval microscope equipped with phase-contrast incidencefluorescence optics and an Osram 200 mercury arc lamp. Two hundred cells were counted in a blind assay system and the numbers of those which showed membrane fluorescence were calculated as a percentage of the total. Controls were done for each assay and these showed no membrane fluorescence.
Indirect fluorescence assay for T lymphocytes. T lymphocytes were identified by incubation with IgM anti-Thy-1.2 FD75 monoclonal antibody (Olac 1976, Bicester, U.K.) (Moroney, 1951) . The main factors of an analysis of variance were tested against the interaction variance according to Snedecor & Cochran (1971) .
Results lymphocyte levels in the brachial and para-aortic lymph nodes of syngeneic and allogeneic matings The percentage of lymphocytes in the para-aortic lymph nodes of CBA x CBA, CBA x C57, C57 CBA and C57 C57.D2 matings increased during pregnancy; there was no change in the brachial nodes taken from the same animals. The normal percentage of lymphocytes in the paraaortic lymph nodes of CBA mice was 7-1 + 0-8%; the rise during pregnancy was not obvious until 15 days, peaked at 19 days and had returned to normal 6 days after parturition (Text- fig. 1 ). In nonpregnant C57 females, the percentage of lymphocytes in the para-aortic lymph node was 20-0 ± 1-6, which compares with 24-6 ± 1-8% at 19 days of gestation for the syngeneic mating and 33-5 ± 1-2% for the allogeneic mating (Text- fig. 2 ). An analysis of variance performed between the percentage of cells in the para-aortic lymph nodes of CBA and C57 allogeneic and syngeneic matings showed that there was a significant interaction between the influence of time (r) during gestation and strain combination (s) (P < 001 and < 0-05). Although there was a t x s interaction on the lymphocyte levels in the CBA matings, only t was significant when tested separately against the interaction variance (P < 005). Therefore t was exerting a greater effect than 5. When t and s were tested against the interaction variance for the C57 matings, the s effect was significant (P < 0-05) and t was not, indicating that, in such matings, s was exerting a greater effect than t.
The percentage of lymphocytes in the para-aortic lymph nodes of C57 x C57.D2 matings increased during pregnancy to about the same extent as those of C57 x C57 and C57 x CBA matings (Text- fig. 2 (Text-fig. 1 ). Effect ofoestrogen and progesterone. There was no significant difference between the percentage of lymphocytes in the para-aortic lymph nodes of oil-(control) or hormone-treated mice, and the cell levels in the hormone-treated mice differ from those of virgin controls (Table lb) . The percentages in the brachial nodes of oil-and hormone-treated mice did not differ, although the values for both groups were significantly higher than the corresponding control value ( < 0 005 and < 0-01).
Effect ofplacental pregnancy. The percentage of lymphocytes in the para-aortic lymph nodes of syngeneically mated CBA mice undergoing placental pregnancy (i.e. pregnancy without a fetus) Values are mean ± s.e.m. for the numbers of animals indicated. 7-7 ± 0-9 9-6 ± 10** 14-4 + 1-3*** 101 90 8-5 ± 10-3 ± 10-4 + 0-8 1-2 0-8 0-8 1-6 6-9 ± 7-6 + 0-6 10 60 8-1 6-9 8-5 8-0 6-8 7-1 4-9 4-8 50 ± 0-6 ± 1-2 ± 0-3 ± 1-2*** ± 0-7** ± 0-7* ± 0-7* ± 1-0 ± 0-6 ± 0-5
Means were compared with control values *P < 005; **P < 0-01; (Student's / test).
*P < 00005
was not significantly different from the corresponding control value (Table lc) . The level in the brachial nodes was slightly, but significantly, higher than the control level (P < 0-05).
Effect of a single male or femalefetus. The percentages of lymphocytes in the para-aortic and brachial lymph nodes of females carrying a male fetus were not significantly different from those in mothers carrying a female fetus (Table Id) . The cell levels in the para-aortic lymph nodes were greater than those in controls, but not significantly so. However, the combined value for males and females was significantly different from that of the controls (P < 0-05). There was a slight but significant increase in the percentage of cells in the brachial nodes compared with controls (P < 005).
Effect of seminal plasma. The percentages of lymphocytes in the para-aortic and brachial nodes of females mated with vasectomized males and killed 17-19 days later did not differ from that of virgin controls (Table le) .
Discussion
These experiments were designed to investigate the effect of pregnancy on maternal levels of and lymphocytes in lymph nodes, spleen and blood. The results for spleen and blood were inconclusive. However, during the second half of pregnancy in the mouse there was a dramatic increase in the percentage of lymphocytes in the lymph nodes which drain the pregnant uterus; this increase is a local effect and does not occur in the brachial (underarm) nodes. In all the strain combinations examined there were slight variations in the lymphocytes percentages in the brachial nodes but there was no obvious biological response to pregnancy in comparison to that seen in the para-aortic lymph nodes. There was also a decrease in lymphocyte percentages during late pregnancy in CBA allogeneic and syngeneic pregnancies. It is clear from the data in Text- fig. 1 that the technique used here is not sufficiently sensitive to justify further investigation with this method.
The increase in the percentage of cells during the second half of pregnancy had not been detected previously. Baines et al (1977b) found no change in syngeneically pregnant C57 mice examined at term using the EA-rosette forming technique for Fc receptors. However, it has been claimed that Fc receptors on cells are lost when they differentiate into antibody-producing cells (Basten, Miller, Sprent & Pye, 1972) , which might explain the differences in the results. It was suggested that the allogenicity of the fetus was responsible for early changes in the lymphocyte numbers in the para-aortic lymph nodes (Chatterjee-Hasrouni et al, 1980) (Unkeless, 1977; Diamond & Scharff, 1980) . Staining with neutral red at the final stage of the indirect staining procedure showed that there were no macrophages present in the lymphocyte preparation. It was also possible that lymphocytes could be detected in the B-cell assay through binding of rabbit anti-mouse IgG or goat anti-rabbit IgG to the Fc receptors (Stout & Herzenberg, 1975) or to immunoglobulin-like molecules on the surface of lymphocytes (Marchalonis, Cone & Atwell, 1972) . There are, however, relatively few Fc receptors on cells (Anderson & Grey, 1974) and those present are very labile, being shed from the cell surface very rapidly during in-vitro manipulation (Fridman & Goldstein, 1974) . Fc receptors on cells preferentially bind aggregated immunoglobulin, the degree of binding being proportional to aggregate size and greater at 37 than 0°C (Anderson & Grey, 1974) . The assays used in this study were all carried out between 0 and 4°C, so few, if any, cells would be expected to bind immunoglobulins.
In a number of instances the effect of gestation on the maternal immune response was detected only after several pregnancies (Kaliss, 1973; Bell & Billington, 1981) or was augmented by consecutive pregnancies (Breyere & Barrett, 1960; Baines, Millar & Pross, 1980) . The maternal graft-versus-host reactivity against total fetal transplantation antigens reaches a maximum during the 4th pregnancy (Skowron-Czendrzak, Bubak, Franczuk & Kowalczyk, 1975 There is obviously a dramatic change in the lymphocyte population in the lymph node draining the pregnant uterus at the end of pregnancy in the strain combinations used in this study. Allogenicity of the fetus, seminal plasma, implantation, multiparity, the placenta and the male fetus do not appear to be responsible for this change. The conclusion must be that the fetus itself is in some way responsible.
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